Background Maternal smoking is known to be associated with low educational status, low social class and younger age groups. The aim of this study was to determine if maternal smoking and stage of change relating to smoking is associated with other maternal variables such as intention to breastfeed and attend antenatal classes, having a planned pregnancy, previous obstetric history and child health problems.
Introduction
Smoking during pregnancy is a major challenge to perinatal health. Maternal smoking is associated with increased infant mortality and morbidity 1; 2 and has adverse effects on children's physical 3 and mental 4 
development. The 1992 White Paper
The health of the nation 5 called for at least 33 per cent of women to stop smoking at the start of their pregnancies by the year 2000. The Health Education Authority for England conducted seven surveys between 1992 and 1997, which showed that the prevalence of maternal smoking and rates of stopping or cutting down have not changed since 1992. Around 35 per cent smoke during pregnancy, around one in ten gives up before becoming pregnant and one in six gives up during pregnancy, which falls short of the Health of the nation requirement that a third of pregnant women stop smoking at the start of pregnancy. 6 The 1998 White Paper Smoking kills 7 sets the target of reducing maternal smoking to 15 per cent by the year 2010, with a fall to 18 per cent by the year 2005.
To reduce maternal smoking it is important to understand the factors associated with the behaviour. Haslam et al. 8 demonstrated that maternal smoking is not distinguished by a lack of awareness of the known health risks. But Haslam et al. pointed out that the ability to cite health risks associated with maternal smoking does not mean that the individual is necessarily convinced that these risks represent a real threat to the health of their unborn child. Haslam and Draper 9 conducted a qualitative study with 40 pregnant smokers and found that these women employed several rationalizations to explain their continued smoking. Although these women were aware of the risks, many were unconcerned about the risks because of previous uncomplicated pregnancies of themselves and others after smoking throughout pregnancy. Low birthweight was seen as an advantage in terms of an easier labour. Hence these women were able to counter the known risks by the past experience of themselves and others, and actually perceived low birthweight as a positive outcome. In the last decade, Prochaska and DiClemente's stages of change model 10 has attracted great interest among researchers involved in the study of health-related behaviour such as smoking. Central to the model is the notion that people who abandon health-compromising behaviour progress through predictable, well-defined stages. The model assumes that behaviour change is a dynamic process involving five distinct stages. These stages are: precontemplation (not even considering changing one's behaviour), contemplation (thinking about changing), preparation (making definite plans to change), action (here the individual has changed their behaviour) and finally maintenance (working to prevent relapse and consolidate the gains made) or relapse (see Fig. 1 ).
When people initiate change they pass through precontemplation, contemplation, preparation, action and maintenance. Sometimes individuals may slip at some point, say from preparation back to contemplation, before renewing their plans to quit smoking. People who successfully quit smoking may go through the cycle of change several times before they achieve the maintenance stage and eventually leave the cycle to become a stable non-smoker.
An individual's stage of change can be assessed by an algorithm based on the responses to a few simple closed questions. Based on their research with self changers, Prochaska and DiClemente stated that six months is the cutoff point between action and maintenance, and intending to give up smoking in the next month indicates preparation whereas intending to give up in the next six months distinguishes the contemplation stage.
De Vries and Backbier, 11 in a survey conducted in the Netherlands, applied the stage of change model to study the motives of pregnant women who quit smoking or continued to smoke. They found that precontemplators had a more negative attitude toward quitting than the other groups and that those in the action stage (having quit smoking) had encountered more positive social influences for quitting. A recent study by Haslam and Draper 12 showed that pregnant women's stage of change was associated with their assessment of the health risks of maternal smoking in the direction that would be predicted by the model. Women further along the cycle of change were more convinced of the risks of smoking during pregnancy. Emotional attachment to the foetus and a positive attitude towards the pregnancy are likely to be associated with a planned pregnancy. Also, it seems reasonable to expect that women with positive regard towards their pregnancy and developing foetus are more likely to take up antenatal education. Hence, the focus of this paper is whether maternal factors (planned pregnancy, intention to breastfeed, intention to attend antenatal classes) are related to smoking status and smoking stage of change. The hypotheses are that women with a planned pregnancy, those intending to breastfeed and those planning to attend antenatal classes are more likely to be neversmokers or quitters. The study also explored the relationship between smoking status and smoking stage of change and previous obstetric problems and having children with health problems relating to maternal smoking. Previous obstetric problems and having a child with a health problem related to smoking might facilitate quitting or might equally be associated with a staunchly precontemplative attitude toward smoking.
Method
A structured, self-completion questionnaire was developed to examine pregnant women's smoking status, stage of change relating to smoking, maternal factors, obstetric history and their assessment of the health risks associated with maternal smoking. The questionnaire was piloted on 15 women and refined in the light of the pilot study. The refined questionnaire was piloted on a further 10 women and no further refinements were required. The demographic characteristics of the pilot sample were comparable with those of the main sample, as there were no significant differences in age range and social class.
The questionnaire comprised closed questions to assess demographic information. To assess maternal and obstetric factors, single items asked: 'Is this a planned pregnancy?'; 'Is this your first pregnancy?'; 'Do you intend to breastfeed?'; 'Are you currently attending or planning to attend ante-natal classes?' -to which respondents answered 'yes' or 'no'. Respondents who indicated that this was not their first pregnancy were asked: 'Have you had any complications with previous pregnancies?' Those who answered 'yes' were asked to indicate any of the following: miscarriage, stillbirth, premature labour, pre-eclampsia, placenta praevia, other (please specify). Women with children were asked: 'How many children do you have?' and 'Have your children had any of these health problems? -asthma, chest infections'.
The questionnaire also assessed current smoking status (allocating the respondents to the appropriate stage of change) and presented a series of statements about the health risks of smoking during pregnancy to which respondents had to indicate their level of agreement or disagreement. The findings relating to risk assessment have been reported elsewhere. 12 Copies of the questionnaire are available from the author.
The questionnaire was administered to all women attending antenatal clinics at the Leicester Royal Infirmary over a two-week period. No one refused to complete the questionnaire. Respondents completed and returned the questionnaire in the clinic waiting area. Based on the women's responses to questions about occupation, women and their partners were ascribed to social class groups. 19 A smoker was defined as someone who smokes at least one cigarette per day. Ex-smokers were asked 'How long since you gave up smoking?', and were ascribed to the action stage if they had quit less than six months ago or the maintenance stage if they had quit more than six months ago. Six months is the widely accepted cut-off point between action and maintenance used in other studies. Current smokers were asked 'Are you intending to give up smoking in the next month?' and those that answered 'yes' were ascribed to the preparation stage. Current smokers were also asked 'Are you intending to give up smoking in the next six months?' and those that answered 'yes' were categorized as in the contemplation stage. Current smokers who answered 'no' to both of these questions were allocated to the precontemplation stage. The data were analysed using the SAS package. 20 The analyses comprised the generation of basic frequencies and a paired analysis.
Results
A total of 254 pregnant women completed and returned the questionnaire in the antenatal clinic. The age range of the sample was 16-46 years (median age 28) and 39.8 per cent of the sample were primigravida. Gestation ranged from 6 to 41 weeks. Thirty-two per cent were in the first trimester (weeks 1-13 inclusive), 24 per cent were in the second trimester (weeks 14-26 inclusive) and 44 per cent were in the third trimester (week 27 and above). Table 1 shows the marital status and social class of the sample. Respondents were asked if their partner or anyone else they lived with smoked, and 41.3 per cent reported that they lived with a current smoker. Nearly a quarter of the sample (23.6 per cent) were current smokers, 26.4 per cent were ex-smokers and 50 per cent were never smokers. The median number of cigarettes smoked per day was 10 (range 1-40). The majority of the current smokers (83.3 per cent) reported that they had cut down since becoming pregnant and 85 per cent of current smokers said they had tried to give up smoking.
x 2 analyses were conducted, as this test is appropriate for a paired analysis with binary outcomes. A x 2 analysis of smoking status (current smoker, never-smoker and ex-smoker) by age groups indicated that 36 per cent of women aged less than 25 
Stage of change in relation to smoking
Using the responses to three items on the questionnaire, the Prochaska and DiClemente algorithm was used to assign respondents to their relevant stage of change in relation to smoking. Table 2 shows the percentages of women in each stage. Of the current smokers, the majority were in the precontemplative stage, i.e. they were not considering quitting smoking.
Intention to breastfeed
Nearly two-thirds of the sample (62.2 per cent) stated that they intended to breastfeed their baby. A x 2 analysis revealed that of those intending to breastfeed, 56 per cent were never-smokers, 27 per cent were ex-smokers and only 17 per cent were current smokers (x 2 ¼ 11:57, df ¼ 2, p < 0:001). For the purpose of cross-tabulating stage of change by maternal variables, the five stages were recoded into three stages: precontemplative, contemplative-preparation and action-maintenance. This recoding avoided the occasional problem of having fewer than five counts per cell. With regard to breastfeeding, x 2 analysis showed that of those women intending to breastfeed, 16 per cent were precontemplative, 23 per cent were in the contemplative-preparation stages and 61 per cent were in the action-maintenance stages (x 2 ¼ 8:1, df ¼ 2, p < 0:05).
Planned pregnancy
More than two-thirds of the respondents (68.1 per cent) reported that their current pregnancy was planned. A x 2 analysis showed that of those whose pregnancy was planned 58 per cent were never smokers, 25 per cent were ex-smokers and 17 per cent were smokers (x 2 ¼ 18:4, df ¼ 2, p < 0:001).
In terms of stage of change, of those who stated that their pregnancy was planned, 25 per cent were precontemplative, 15 per cent were in the contemplative-preparation stages and 60 per cent were in the action-maintenance stages (x 2 ¼ 6:4, df ¼ 2, p < 0:05).
Antenatal classes
Over half (52 per cent) of the respondents planned to attend or were currently attending antenatal classes. 
Previous obstetric complications
Nearly a third of the sample (29.9 per cent) had experienced previous obstetric problems. 
Children with health problems associated with maternal smoking
Just over half of the sample (50.4 per cent) had children. Of the women with children, nearly a quarter (23.4 per cent) had at least one child with asthma and of these women 47 per cent were smokers, 36 per cent were never-smokers and 17 per cent were ex-smokers (x 2 ¼ 7:2, df ¼ 2, p < 0:05). Of those women with at least one child with asthma, 47 per cent were precontemplative, 27 per cent were in contemplativepreparation stages and 26 per cent were in the actionmaintenance stages (x 2 ¼ 6:1, df ¼ 2, p < 0:05).
Just over a fifth of respondents (21.9 per cent) had at least one child who had suffered respiratory infections. Of these women, 61 per cent were smokers, 28 per cent were neversmokers and 11 per cent were ex-smokers ( 
Discussion
There were significantly more smokers in the youngest age groups and lower social class groups, and smokers were more likely to be unmarried. This is in line with previous research showing that maternal smoking is associated with young, socially disadvantaged women. 8;13 Nearly two-thirds of the sample intended to breastfeed and the majority of these women were never-smokers or ex-smokers. This concurs with previous research showing that intention to breastfeed is related to spontaneous quitting during pregnancy. 17 In addition, of those women intending to breastfeed, 16 per cent were in the precontemplative stage, 23 per cent were in contemplativepreparation stages and 61 per cent were in the actionmaintenance stages of change. The hypothesis that women intending to breastfeed are less likely to smoke was supported, as intention to breastfeed was associated with nonsmoking as shown by smoking status and stage of change variables.
More than two-thirds of the respondents (68.1 per cent) reported that their pregnancy was planned, and the majority of these were never smokers or ex-smokers. Of those who stated that their pregnancy was planned, 25 per cent were precontemplative, 15 per cent were in the contemplative-preparation stages and 60 per cent were in the action-maintenance stages. Half of the sample planned to attend or did attend antenatal classes. Although this variable was not significantly associated with smoking status there was an association with stage of change, as 14 per cent were precontemplative, 27 per cent were in the contemplative-preparation stages and 59 per cent were in the action-maintenance stages. Hence the hypothesis that having a planned pregnancy is related to nonsmoking was supported but the hypothesis that antenatal education take-up is associated with non-smoking was only partially supported.
A third of the respondents reported previous obstetric complications. This variable showed no association with either smoking status or stage of change. Certainly there was no evidence that previous obstetric complications prompted women to quit or consider quitting. This finding is at odds with a previous US study of 266 women, which showed that quitting smoking during pregnancy was associated with fewer previous miscarriages. 18 Both the present study and the US study determined obstetric history by self-report, so the difference cannot be attributed to differences in accuracy of reporting. In future research there would seem to be a good case for verifying self-reported obstetric history by examining antenatal records.
Current smokers were more likely to have at least one child with asthma and respiratory infections, and having a child with asthma and respiratory infections was more common among those in the precontemplative stage. One might expect that having a child with health problems known to be related to parental smoking would encourage the mother to stop smoking. Clearly this was not the case, as those most resistant to stopping smoking (those in the precontemplative stage) reported a higher frequency of child health problems related to smoking. This supports the hypothesis that child health problems relating to maternal smoking are associated with a precontemplative attitude toward smoking expressed by the mother. This points to the need to identify a pregnant woman's stage at the outset of antenatal care and to direct information and advice accordingly.
Prochaska et al. 21 women further along the cycle of change are more convinced about the dangers of maternal smoking. Moreover, this present study shows that more women in the action and maintenance stages intended to breastfeed, attend antenatal classes and have planned pregnancies compared with women in previous stages.
The stage of change model has recently attracted some criticism. First, the algorithm used to classify smokers into contemplation and preparation has been described as arbitrary. 22 Second, it has been argued that the model imposes
artificial categorization on what may be a continuous process, and, third, the model may in fact be prescriptive (a model of ideal change) as opposed to descriptive. 23 However, the present author believes that the stage of change model has several important strengths in terms of its potential application to public health problems. The model is intuitive and provides clear explanation of change in smoking and other healthrelated behaviour. Moreover, the model takes full account of the dynamic nature of attitude and behaviour change. Very importantly in terms of public health intervention, the model is simple to apply, as a woman's stage of change can be easily assessed by asking a few simple closed questions. Finally, the model has emphasized the importance of acknowledging people's intentions when designing and evaluating public health interventions. The implications for public health are very clear. In developing and evaluating new antenatal smoking cessation materials (leaflets, audio and video tape, or even interactive computerized multi-media systems), researchers need to prepare different materials for recipients in different stages of change. Graphic health education messages about the harm that maternal smoking causes to the foetus, infant and child would be required to move precontemplative women to the contemplative stage. Women in the contemplative and preparation stages require practical advice and skills training to help them move to the action stage. Antenatal smoking cessation leaflets currently available vary to some extent in terms of their emphasis, but there is clearly scope to develop specific materials suitable for the different stages of change. The development and evaluation of stage-specific antenatal smoking cessation materials should be a high priority in public health research.
Health professionals such as general practitioners and midwives involved in antenatal care could very easily allocate pregnant smokers to their relevant stage of change and monitor movement through stages throughout pregnancy. This would allow the focused use (where available) of appropriate antenatal smoking cessation information. Such a stage-specific approach would increase the chances of pregnant smokers quitting and thus make an important contribution to maternal and infant health.
In conclusion, the development and evaluation of stagedependent antenatal smoking cessation materials (tailored to the user's level of intention to quit) is an important priority for public health research. When fully developed and refined, such stage-dependent antenatal interventions may finally reduce infant deaths and the numerous infant and child health problems related to maternal smoking and household tobacco exposure.
